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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide s 
semiconductor device wherein radiation efficiency of the 
heat generated by circuit operation of a semiconductor 
element is improved for improved cooling efficiency, thus 
achieving high capacity. 

SOLUTION: Semiconductor elements 51-54 are 
mounted on a first heat- radiation plate 2 through a first 
high heat-conductivity insulating substrate 41, and a 
second heat-radiation plate is attached to the 
semiconductor elements 51-54 through a second high 
heat-conductivity insulating substrate 71 . The heat 
generated at the semiconductor elements 51-54 is 
cooled in two directions, upper and lower. A heat sink 1 
is provided below the first heat-radiation plate 2. The 
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semiconductor elements 51-54 and the second high heat-conductivity insulating substrate 71 
are tightly fitted and press-contacted with a high heat- conductivity adhesive material of a 
good heat conductor. 
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[lt#ill] miSfe^ffii:. 

KtCJI l *»6*ttfc»Stf J:©***** t . 
1MB*****.]:©* 2 ffilRfiillttfcftStE i . 
fe«ilfcit &#fi* k i- S 

*2JWMS*Hi*.fcCt*#«i:i"6l»3MliKB«» 
[11*4 3 ] d>fc < fc t>tfIIB*^<*^^ ill i«&<5 

[lf*94] ki>mti.*'*ft**kfSllK1k& 

tfu *l«f»e*f4iffe»S«. ft 2 ffiift&Sllttl&ftStK 

- - 

[0001] 
[0 0 0 2] 

[t££»Kffi] h 9 V^* 

#i£g (=e^a-/H^{*gf) tt*<o»»S**** 
:»iWlifi*ttWHWJ:i: 

[0 0 0 3] rtoj; 5 {r«fifc$lxfc^f*^glc43^-C 

tmSlSftS. lot, ^WSH-^wfRfcJ: 

©ft * [6] JL $ * 5 Z t & X £ 5 . 
[0 0 0 4 ] 



70 [0 0 0 5] J:E*«**ft-*-*fc»fcfc3ft 
fct>ot?*>*. Sot, S ft li, *a****tf> 

[0 0 0 6] £ibtc, *anaBMii. Sc^MSSo^lg 
*Srl6l ±$ -frS £ k K. X 0 *8*<fcfcJI8l-r 5 £ t ri 5 T- 

* 5 £*§{*-t s z t x h s . 

[0 0 0 7 ] #$8f!©glHjli, Jfeflffifa^iiJO 

20 %*%zk\z&Vfflm&*fok.Z J £. i£iP#i^£fa± 
£ k \z X 0 ^gfiteSr^m-tS £ k #T-# 

#R«&*{fer-$.cfc-T-*-5..~-- - — 

[0 0 0 8] 

i*k»tRt, ^i^tg±»mii^m^*te*fe^stg 

9g^ii»m2iafigitttiffti!S1Si:. *fltifc£tT*> 

m^, &%.®<n*m#m*x'*i>x.-»*mmL 
B2^«(ci4 ; e^ ; eix^lg;S:fli»^$^cu^, ai 

A (DBA) AlNS«0!SmfCCu!£J£j$bfcy<T U 

«7 ^ f-^V^-f S>fiiy*— (DBC) Sffi^UfflWttt^ 
t-^^o ®lM«»Ji)ffl. «2tt«rtR<DHHfctt^H 

%kk tfcro^-r t'r ftmztt&mft&Wftft&Z 

h^^^l4'>*< th^-fM^Wi^i^MirZZk 
50 £0,t5(c«B)c$ix5^*8®tc*5^r 



(3) 



% i MfRt&*ttf&*stt&tj'£ i »»ss:aa+saB 

tmt <D*»#*^-LT 2 « - fc 

S ^« l fttf * 2 fiSS»fi3»tt*feiSSffi«r^ * 

[0 0 0 9] Z<D%m<»W2<Dft®L\&, SI 1 

¥«#*^TBlcm«#ER£;ft5»££i3 

jgi*jise*ttifi««t^mt?. **#**<&±bu: 

#*-?-<d*s#er s nfcffi £ is i *i*ff? 2 s^s^tt 

[0010] ^»B0*3o4»*i4, fciflXMKXtt 

BE t iKMfi3»ttlfilRX« «>HBt?tf teixS^**** 0 . 
¥»#*^<0TBfc®S#ER ^Si^t lifB l USSR 
g^itiffeilS^^St, JbBfc««#E 
RSn»**fc»*2.l5««»tt«l»«ttfc©ll|-C<Tb 
ft,5 0 E«ttJBl*«*Sfc* 2 JklRiSfcOlB 

SnS**#»«t*^"C»* *»#*-?-a>m*#ER 
[0011] £<&*B<0»4<DWRl*, Hi 0»m7!?M 
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SiMffi, «2*|IMR, Hi 
«jRfiaM41&SSSu »2KJISfi*ttl6««*o^-fix 

[0 0 12] 

BIT, **?|o*Hw#««rBB 

[0 0 13] (» Hi 

S 0 Hite*i-J:5fc. «i*»«2 
fc, »l#IR*2i:fcER*ftfc»l*»ei»tt*»* 

ttftffl^)****^ 51-54i, 5 1-5 

4i:iC@^^tlfcm2S5^fi«tt*fe^S«7 1 fc, SS2 
KftfiWttfMXtE 7 l JifcER $ 2 ftffitE 8 £ 

[0 0 14] JS1*«R*2©JBH^*2*JR«8 0HH 
toiBI-tt^H# 9 36«ERSn*. rco^ffl#9, Si 
^ »«tR2jtV*2ft*S8lirt»^*Ytr7 i ^i:*5« 

{0 0 15] JSl*JR*2©»B«lfc»k- l 
tfSOtttf 6* f l^iWiW^r at- k^v^ i 

^ v-y^ ltt, ^Sft^5 1-5 4otnK»^r-«iL 
* l *»fi*tt*6»5ffi 4 l &i§ ttf l mWSL 8 tcfc 

tt W 1 tfCuK*^ t - h > ^ * # Hffl » fc«E Jfl "C # 6 o 

[0 0 16] Si»M2, Jl2lMR*8K:Ht^Tiit> 
#So •l*HIW2kt-h^>'^lfc«>IBKB--««i 

RWttSftZo ^»»-KE»3»W*.tfCu*R^»rt4 

[0 0 17] «lKlftfiattt««StK4 1, H2«^fi 

»ttte»£ffi7 l^^n^nicii, »WA*#-e*>5Ai 
DfStR©HBfcAllfc»rtLfcy-< h^>^^y^ 
(DBA) Ste, XttAlNSfi^MB^CuS* 
Jg^LVb^^ hai'^-fV^ (DBC) 
50 *r*«ttfc«»+ 5d^^T#So 
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[0 0 1 8] ¥5&fc5R*5 l~5 4 l*m 1 tf>3SftW-*3 ^Cu% 5 fcttJfl-*-* - t 5. 

v^r^*f L s'^ (Sif?:/) -cjgj3;£ixT*5i?. [0021] H4«#*W©safco»«o*SflhW (IS 

1 ~5 4lCl3^?;h.V>ft< tUGBT, IEGT^ l©^»l~SH©^ftfi) (SUB* 

ft*. JH©K««fc*^T*i»**^B 1-541*^ tn«ii«>§8ff**+BlT*>S. BH4 J: 5fc, 

■f^tmi S58fcte*ttil&»StK4 imSfJ:l;7i-7 f l o£ttWc485**#8R©«J*tt. TISOj;5{c 

T y?ttt&1liZtl&. El 2 5 1-54 *E#fc««Lfc»£. D + C/B/A/B/crSff 

o&ffiBn^o&^BfrEHl-c-ifcs,, iMJttsR ^ 5 l - 5 4 

©Rffiifctth^i^^roW^feiiaiSftfc*** A:***** (51-54) 
$&WiW& (^yf^y^yF) 5 0 l#ER$*t3. W B : i**&fc*tt*6*S« (4 1 , 71) 

®£5 0 l (n&ffitp&m-i'tv^^— >n VJg5 0 2fC C:$tS?M£(2, 8) 

JgfiSl^ilfcjRV-r^ V^IBD 5 0 3d»bRffi*tu-r*3 D:t-h-»^ (D 

RElcttFi'-lrERe l<0-««^#yf f -f v/Six. + : a® 

K#em#ftftnK*ft£iift. ni-TtiM:. j? s&k. H4ttt*i**fi*ttife»s«4 iav*2 

•Y+ER6 1 <Oi&MmttttlZ> 5 1 -5 4©^ Sffc£>S£*fe^£« 7 1 (A1/A1N/A 

W>o«i5 0lK#vf^^Sii5. 1) , IMWWtlOoAfMMrtW (fM-^ 

ft*? 5 i~5 40SS5 0 1 KK*3«5te A-> »*;ft-en,#«ia£ftTV^. I4tot 

MioHli^+Ei6 2*aLT«fttttc«tt3;fc ««fctt**ftflfc*Ja*Vfcaft±#»tt 4 ft!**-*" 
5. 7-ffEi6l, 6 2fctt^T*it>0>J:ttfCuCM-¥- 20 Sfc*©fckSEe»JlcfilSi|£*fl£Slfio*^««:*IBLfc„ 

E*. Al^-f+ER, Au7>T+E**#*JHttfc*fl!t? H3m*«Hfctf6*»tt»«<B«B*»HT*>*. Z 

t . 5<> <DJfcRM^£J&*&»»».v .ScJRS 2_i_.k£.i!6iRi5iL 

[0 0 19] H2fc*i-J:5K, 5 1 - 5 4 «.|6RS«4 0*ERU C«>ilSIIWSilHfl:lftRS«4 0 

©*ft*ft**2»»fci!M4*6RS«7 it»Mtt, * 5 9 axv 5 9 b Lfc t, ©t-fc 

3jj#3U^5 i~5 4<D-e^nwm«5 0 l^ER^tt 5. ^l<73^ffiFiJ(c^5*i»ft»Si:ll«(-> »»*E2 

fc«K0/<y->"<-^3 VR5 0 2 ©aa5t*2ilSjlRe* lTKttt-hS/^^ l*5ERSn. **#*?5 9A 

ttlttiSS7 lo«B4©IBfcJlSS»eilMt«**i-i 0 l Ays 9BWISW1 0t«S^5, 

&^££-£-C, »tt*»o««tttB»$lx5. MURfi* [0 0 2 2] tt«Wfc#S¥*#IS«fc*s^-C. »«* 

tt«#*tl0 1fctt*tt**#-e*>5«*.tf*H. »* **fWf5 9 AB.O=5 9 BOR*Jb#*»S-r 
L<l2Pb-Sn£&. L,<ttPb-Sn#*-&&aS38 J<? St. 2tfC*»bl20'Cti?Ji#U, 100*:©jft*_h*#W 

^^(C«fflr-#5. S^iXfco ftfc. ****f5 9AW5 9B»ia« 

[0 0 20] WH2fc*-r*5fc, *ffl:Sf5 1~5 14. K*fflfc-*-6£ & fca»ofc«VC, t - hv-V 

4 ©-tivfih-©^ 7 V'i- 3 >I 5 0 2 ©Sl^f 2 1 0>i££fil5£fcfiV, - K>«!l5£ b^fSMffi^ 

*fRfi*itlfiRS« 7 l©»Bfctt*»ttKJUi«*/h fil»tt*fc:J:!>*ia Life* 

ftBa£]##£U m#eicS«*^*fc*-&{cB^*©ffS [0 0 2 3] iOH:«Wt«****|c«fll©a*±#» 

f8 i~5 4ro*ii€ixi*2**fc*tt*&**K7 l [0 0 2 4] i©j:5t*rtS*t«JSi©SSEft«l«-ffS 
4<0«OjRa*t*«'>**6it*^#*. « *»#*«t»V^TI4. *»#»^6 1-5 4tf>®K» 

fiaj{c*5^T*3)t#*^ 5 1-5 4©-t*i-eixtt*lJ««l ff-C*4i-6*ro»»«Ktt. * l HSlRfiiJHilftRStt 

fi*ttlft««tR4 1J:t7*-^ry^3SraCr*»*ih. 4 l Xtf* 1 RUMS 2 <5 ft**. »2WfRfi* 

wsof, 2N*#»*5 1-5 4<D*ti?titm2& 14J6»*«7 l Rt^m 2 ScSRffi 8 SriiiS"f 588Si 

fk&ttttJ6ftS«7 1 4©H(cS5^e^tt@lf$tl 0 1 *#**5 l~5 4©±T2#|f9fc«#-r<5w&#-? 

<W*R3ftt>*5#, *i 4 i±t i. RfteKwaRfctJSSM-s-itf-e**. °* 

7x-^^D^fM**f5 1-5 4©*M"n 0. Rf«K#*Rft:*ftS£&r»***£tt0>*MS; 
**»Sh.S*e-ti4JISlilSJI!lfi*ttlftRS.tE4 1 fiiSr«'>$-e:5rt^-C#S. $ fefcloir, ttiRStt 

*tt*?S i~5 4©*Jx€ftfc©WfcilHRe*tt»» fcJR««c#/h$v^»ii«lRe*tt«*S*4 iXV«2 

*tl 0 ii!*itSh5. ft*, **fi*tt*#*tl 0 l Kfte«tt«liX«7 l«r^ft$*T^*OT. RMS 
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[0 0 2 5] # 10£»W-ff 5 

jS^-Cli, ^3»**-f' 5 1 - 5 4 (Z>«« 5 0 1 sa^BSK * 

[0 0 2 6] («2«>X1KW B5tt*»»OSft<0# 

5c B5fc*1-J:3fc, *»*SStt, f 
tS4ii, JSi**fi*ttlft»SS4 i±Jc»8Sixfc 

*»*iO*»*#^ 51-54^ 5 1-5 

4J:k:H»$nfcJS2i«)Rfi*ttlft*S«7 l fc, S2 
ffi«fc&3M£fetK££ 7 i±lc*SI**ufc*»«©**# 

if5 5-5 8 ^ **#*^5 5-5 8_hMEK$*V 

4 2 _h fcKR 3 2 ftffifi 8 fc *« it «MK S 
*i5o -f4b*>, B4 ic^-f «fc 5fc, 1 2©»(l:« 

E) + C/-B/A/B / A/ B/C- 

[0027] * 2 K?Rfei»i4lfe»S 

4E7 iSr*6l:T«l:*»#*f 5 1-5 4£BERU 
Ji«^**#*-T-5 5-5 8«rERLfc2*««-C*rt 

ztiZo *m#m*5 i-5 4tt*iw*fian4ift«s 

S4iJb(c7^-^r^ r*-*t?i68 S *U **** * 

5 5- 5 8 «IS2i«5»fi*i4lft»S«7 lifc7x^ 
^fryfr^SMgSJxS. ^iW**^ 5~5 8 0>*ft 
*rftCD®«5 0 ZmitVJ^iimG 3t?«»WJ-«Ett* 
ft, ^3lft*^-5 5- 5 8<Z>^ix^;ftO«ffi5 0 3 W 

[0 0 2 8] iMBUcH^Lft^tf* #lff>3MfcWK:«S 

s i - 5 4 «>*n-en 
-5 8otn-en^*2«ijRfi»tt»ft»s«7 1 torn 

tt*»6*tt»»*tl 0 l«^o«^Cif^ 

6 (B2#&) o fc- h^v* 114*1 *Jfc«2«fc0 
*ERSft*. 

[oo2 9] m4\^-t£?^> it««fc«a*»#» 

W#*«fc»urjiS2o**«fc«s*»#**wtt* 
i\$£#irr*u^ S2^»]«5^gti^ 



(5) »|2 0 0 0-1 74 1 8 0 
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[0030] z<D£*>\zmi&ztiz%2<ommi&&z 

5 l-5 4±(CSib^*3Sfle5g^5 5-5 8 

[0 0 3 1 ] (I3^»W B6I4*»B<B*»*># 
1(^S 3 «> JHlWfc* 6**#«»*»#»* ©«B 

g!4, S*Wft«a**i©**«fc«S*»f**«i: 
/(? *ltt»fi2fc, *i**«R2±fcERS*ifc 

fR l ftf^*ttfeftS« 4U, mi K*fiaM4«U»S 

«4 1 Jifc*ll4*tfc««««*»#** « 1-5 4 
fc, 5 l-5 4±^ffi***tfc«2i««lfi* 

7 1 t , * 2 S^fi*ft*fe^S« 7 1 _L«B 
B*hfc»2*«»S8fctHI*.T«ll*ii<5 (Hi# 
HR) . 

[ 0 0 3 2 ] {EL, S3 0gM)M^*S*Sf^* 
lCli*!^lfc»JC*5^TJ¥$*(p]{CJE*i)«JDi btiris 

4t»2K*fet»ttlftak«S7 l t©IB3&sffi*Snr^ 
5. tfflasa>J;5fc, *S^5i~5 4^Wixo 

/j.sr.V^^>-a->0R.5-.a 2-©*ffi*Jf..2.ilS.jRfi.iltttl6lt_ . 

S«7 1 OMfctt««ttfcJlixtt«4^l!nfi^#ft 

[0 0 3 3 ] £E*«:ff^tf7 F U'^«*lCct !?n5* 
[0 0 3 4 ] |4C/7n5l:> Jt»«tC«5**#K 

«<Di&*ji#<0«fc*2Mii £ tr, iRi«icm3oiitt 

»#St«B»l^««fc«**i»#*«iW««>»*P 

[0 0 3 5 ] c:oj:5Jw«j«Sit5JB3 0**««c«S 
*»#8«lc*3^Ttt, JSi©**«k:«5**#8« 

51-5 4 0m^5 0 l2*ER£*tfcE£*2iSS?S 
e»ttj(6»StR7 l £<DM(D***ttffi«*«jbD$li: 

5(? «ltSS*fi«HS:i:WnM, ftfl»**J:?) 
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-13fa±.£ J £t>ZtifiX%Z>. 
[0 0.3 6] (ft40>5l»W f 4®iffiWC#5M 

g4(U#K. fti&f^i:. miSfe^«2±(cKK^ 
tift%lMmte£'&&&gte4 li. ft iS5 

^s«4 1 ±.tmmzti-£ i &®®<r>*m#%*5 1 - 5 

4i, *m#%* 5 l-5 4.bt£fflS=£;h,fcft2iie£W£ 

7U. ft 2 &®6m&f&&mtii 7 1 

nmZtlti^&&£tl1t1il&®<7>¥&»m* 5 5-5 8 

BR) o 

[0 0 3 7 ] 1IL. ft3O|IJfc0|tc&54^lf*8ei:P) 

*m#m*5 1~5 4 £ft2ff!R&*tti6ft£&i7 1 1 

5 8 iOf*^jBE«^ix-C^€. (H6#as.) „ tfrfc>*>, 
H4(C^-TJ;5l-> ft4©|imWc^£4^f*8®©# 20 
HSjIiD + C/B/A+B + A/B/C-CSIH-f 51 £ # 

• -- 

[0 0 3 8 ] H4tc*-fJ: 51- Vcmm\^i>^Wm 
ScDiSg_t#<75fii£:£*MIl 4 LT, (l^lc^4©^ffl 

ajflcgSttft 2 0*lMJ£tt«¥*4*£1I £ n*©»» 
[0 0 3 9 ] roJ:5fc«l»3ixS*4«53iJfc0!!fc«6 

[0 04 0] (»5©HJSfi|) B7tt*SROXt^ 

»4»**«!lfc«8*»fMt«fcB«fc. fti;5fcSM£2 

S4U. fti*sRfi*tt*»««4 litss^nit 
ns^fflo^gif**^ 5 1 ~ 5 4 i , 51-5 

4£KiE£3;h,fcft2ii5fR£iSttife8Sffi7 li, «2 

SfeflBO^aiflcSf'?- 5 5 - 5 8 t . *m#18* 5 5-58 
±^EK$*tfc«3i«Bfi*ttJfe»S«4 2 4. ft3S 
4 2 JbtCgBfS: £ *lfcft 2 8 t £ 

[0 04 1] fit, I 5©iWjl:f5*fftgfli, 

SSSflci 1 oicj; ti^rv^s. MS8#i 1 ottft 
1 fe&lS 2iH2 8 fc OH £ri!§fctftt 5 <t 5 fc« 
jSSfiT^S. 04lc«-f J; 51-. ft5<oH2fe0Ofc«5 50 
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Ofcfifc « D + C / B / A + B + A / B / C X 
mtth^tfrX #5. 
[0 0 4 2] H4 5 fc. Jt««t«8*»#« 

Lro.94i^5*** 5 #b#v*:. * 5 
*#i8*H[*4«>Sa6«iJfc«5**#i!!*tR<f«>»ai 

[0 04 3] r<z>J:3fc:«j*£;h,S«5©3«fi0JU:ffiS 
*»#*«tfe^rtt, *4©SWMfcttS*S**llf1I 

[0 044] (ft60£J&e»|) IH8l2#5g!3©5l:6fcZ>^ 

»ltf5HJS«iJXI4»3(0|5«i99JI-«5^*«:»fitPI« 
(c. ffi*IR$i2&. ftlifc&1£2Jbtciegi£;ft,&fti 
i«lMi*ttlMISIK4 it, ftl«SSe*tt«&»S«4 

3J#3S* 5 1-54 ±(CfilF$nfcS 2 KfRff »tt*fe» 
7 1 fc , ft 2 ffiffi&*tt£ftStK 7 1 k.\Z.im £ ft 

? l-l4-»-l-*SR*g-2-©_T-«0^<i fcJSJMHfcCA £ 

2 oil ffl £ ft 2 jSStS&K 8 H t <n M#JR|$£!*# 
t?*»»**flfe*#l l l fctfRWfctt* 

tifc^TIS, 5 1~5 4A»ibft2&5?&tg8, 

£5*frfHS*fti l l ro^Wt'ix&iliBLt- hi'V^ l 
KSS*rfcfcSiMRft» ('-W'^ttfaBB) 

-5 **{*:»«0«faW[ D + C/B/A/B/ 
[0 0 4 5] H4K*+J:5fc. tfc«fl«JK:«S*»*« 

LT0.704^5^S:^ ; f#fe.tvfc„ «6roSE»Wt«S* 

[0046] rro«t5t*)S$n5m6o^jfiesj{c«5 

ftiieiC*5^TI4, !2»!l!SK8«'bt-h^?lC 
S5*kll!«IIS:i«5*kJRfi*#l 1 lTiIt5:ti^ 

[0 0 4 7] (ft 7 (DmMW H 9li*^^OHJE(73^ 

ft7roftJfeWlc«S*3Jf*»*tt. S*tt<t*it** 
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b. *i*««2±fcERSixfcSi*!Rfi*ttl6*S 
«4U, SglBSf&fcSiJttiffeSkS£4 l±tcH££;h,fc 
S*«»**#5R^ 51~54i, 5 1-5 

4Jht@^F$ti*:SB2S5fRfi^tti{6»Sffi7 l b. ft 2 

s^fe^tttiffeiitstE 7 1 jbKER s nfcm 2 8 

i> itf5Mtl»ttfc«a!i-*lK*«e*#i nil* 
;tr«||*;h,<6. Sfclc, «7roHJfi«!Ui«5**#^ 
*fc*J^ri4. *itt«ME2©T«fcKRSftfct-h 70 
•>v*i tin*.r, «2ikfrtR8»J:Wfc:fc t- ho 
*ll#ER$ix<5. EUtc^T i5i:> 35 7ff>35Jt« 
IC«3*i»#gg©«j8l4D + C/B/A/B/C + D 

[0 0 4 8] H4-fc»-fJ:5fc. tt(SHajtff5**#8 
g<oia&Jh#rofil££f«il t LT, 7 

LTO. 61 1 ^ <bnfc„ g 7 OHffi«n)lc#S¥ 

£eg i4 1* ^ r o % mm * r-* t sis i a * 5 

[0 0 4 9] ^©J;5fc#«*lx5JB7wailtW^«5 
- i|ii»^«-fc*^H^-^^*«te4!(t«**#K« 

(c. _H7©HJS«fj{c^5^ftSe^*3^r«, JbT* 
n-em:t- hf^* lSVl l fcERLfcror. 
%>m%i.i)-Mfi±.$-&Z>Zbifi-?$S. 

[0050] m s ©sasw) si 1 014*51 m<ommo 

S. * 8 0*tttt£ffS 

Steffi 2 fc , « 1 JfclltE 2 ±«BR $ H fc« l ffiftfcfi* 
4 14. » 1 K!Rfc3HSH6*S« 4 l 

5 l~5 4±:lca^^^fcm2il5^fi^ttlfe.StSiS7 1 

. ¥i»#£&gl4. fU«JR6*4l6*X*7 1 Jbfc*2ifc 
fSffi8^ER$it-C*3?>i*, fg 2 S5?R£i**fe&StR 7 
lOlPftlSWl 0T«fc>*iT^ft^*i#ttJLtf> 

us tB Lottii6tc*j**ffi(4i:*^»ii^$ tttf <bft£ 

04t^-r J: 5tc, fS8'ro^ft«H#S** 
ft^g©«Bfel4 D + C/ B/ A/B T'^IE-f SCiii"? 

[0 0 5 1] i4(c*tJ:5l:, 
g©iS&Jb*-©ffl$:2ilMa lilt, B#tcS& 8 oHife 

LTO. 83 b ^ 5 IS 8 romstMcfliS * 

fcor^'S*, ft 2 XIRfii»ttl6ttStE 7 
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r^6«or, i*«0jKJ±'<rftfti-ffi^»#*&#3 

[0 0 5 2] i©J:5«c«rtSli5«8©lllt«K«* 
^»#HfiJi45^ri4. Hi ©Slffi«tJ{cffiS^»#»a 

[C. SS2J»5?M£8&ERLft^<7>T. ^#$IS<wft*P 
SS-Srv-yy/KC-TS rim 5. 
[0 0 5 3] m9v>mMW) 01 ll4*«^OHJSro 

5. *9emttfe«S*ttft»ai±, S*ftfttt&*< 

t, Hl*fRffi2JbtER$lxfcSlli«SRe*ttiffe»S 
«4it, *ifc«fc*tttt»S«4 lJbfcHHSIxfc 
«&®0¥jU#3$f* 5 1 ~ 5 4 b . 5 1 ~ 5 

4iCH»Snfc*2KJISfiaH4l6RS*7 it, 12 
S61Sfi«tt*feig!Stg 7 l JbfcER $ ixltfS 2 JfcllMS 8 b 
Sr«x.r«^$K5o 

[0 0 5 4] Sfejc. S^0jt%OT£ffS¥ift#Kg 
!4. *li«IMi*ttftSSC4 l . m 2 iSSS»fi«tt*fe» 

s^7 iw^nm«)«iffiJ?iffltikSR7-f v4 o ltfsg 

*V4OlfcJ:0jnilS«Sfc*ttl&*»R4 l, JR2* 
fRfiaH4*6*StS 7 l (O-tn^rottflffioSffifflttl. l 

£ft0>JK«5¥aS#ggfc:fc^TI4, 3Sl»1&K2, * 
2iSfi«8<0-?:^K©ttflffi^ffilw^7-< VSr»#$ 
t5Ci#t-#5. 0 4fc*-f J: SB 9 o^Ufifisjtc 
# 5 **<*^gO*figl4 D+C/B/A/B/C T*1B 

-farter;**. 

[0 0 5 5 ] SUtO^fJ: lfc«0JK«5*»#$!i 
g©?£S±#©<S*S*ffi 1 i LT, B«[C« 3 O-gM 

m^%z*Mwmm.<r> : &&h%-*m'&-tz>b, nnm.b 
lxo. lib ^ 5 mm»nb*iti. % 9 <Dmmm^i>^ 
j§<*ggi4 m i <D%mm \z& z ^mw&w. * ±s 5 » so 

[0 0 5 6] roj:5{i*BK*^«»9coieffi«sjlc#5 

(C, *9©**«fc«6*»#»«fc*J^r«4. »1* 

9ft«2. %zmm%. *ii«sRfi*ttife»s«4 i. 
jos-e-srttfr-tsior, *fe^**J:!?-®i6j±§ 

[0 0 5 7 ] ($10 OX**]) JR 1 0 <7?^lfe«?'JlC« 5 
*M!#ggl4, **ttft*JSa»»l«>j*lfc«t«*** 
<*»«iB«fc. *i*fR«2fc. * l *«rtS 2 J:fcE 
R^ixfcH 1 S^e^ltite^StS 41i, mi Sfifi^ 

~54i, *MI#3r?-5 1~5 4±lC@*S*tfc»2K 
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Jb^iSR$nfc*2»»tR8 b*ffi*.xm9i$tlZ> (H 
1#J») . *UT, »10©«l«fc«S**#««K 

tti6iiS7 lo^n^n^DBc (cu/ain/cu) gsr-^ 

« (* 8 fi <?> « * I* D + C / B / A / B / C V * IB -T Z Z 

[0 0 5 8] H4KJM-J: 51-, lt««fcffS*«#* 

£ uro.7ii^5fif*^#bnfc. mi o 

[0 0 5 9 ] ^©J:5K«***t*»l 0»JttlE«fc« 
S^ttttKEbSV^Ctt' «l«>3WMf!lfc«S*»#*t 

[0060] (mi Kommm) mi lowwtflis 

#8«£RI*fc* JBi*«rtE2t, *ittfft«2±(cB 

r $ ixfcm i s^fe*^fe^s« 4U, mi 

-54^:, *»#*^-5 1-5 4±(cH*$nfc«2»l 

6, H4fc*-*"J:5fc, SnoHWMS^iftg 

«©«|jattD + C/B/A/B/C-e»Er*- 
[0 0 6 1 ] B 4 5 fc, fcfcttW^«S*»#» 

[0 0 6 2 ] £<oj;5fc*JS*ft5*i 

[0 0 6 3 ] (mi 2©**«) mi 2WH»WIC«5 

fi»M2^ *ilfcflttE2JbkE 

r * nfcm i ssftfcamtfessis 4u, mi s^fi* 

tt«M«4 l ilc*8Snfc*Mw*i#*? 5 l 
-5 4£, 4 £ **»^5 1-5 4±tH#*ixfc*2il5 

^e«ttte»s«7 1 1. m2is^g^tt*fe^s«7 1 

±lcER$nfc*2»fBtR8i:S:lll*.r«MS*n5 (■ 
S*»#»«^*3^TI4, 5 l - 5 4 a>**i 

mom® sol motttt* tr-j* y - K-cfr*?*us. 
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4fc*i-J:5t, mi i©**«ic«6**#8*©« 
«liD + C/B/A/B/Ct?«Bt5:i^*5« 

[0 0 6 4 ] B4t»1-J:5K:, Jt««lc«5*i»#K 

fcLT0.76fc^5tt*##Mlfc, mi 2 0*lt«JC« 
[0 0 6 5] ctoj: 5{-«fiK*ti8»i 2 0S8J6Wc« 
[0 0 6 6] (mi 3^W'J) mi 3<&SM«lfc«<5 

^ R*ixfc»ii«fRfi»ttl6»StR4 1 i:, »iKfRfi* 

. _. -- 5 4-fc-,- -**«e*-*-5_Lj^-S. 4J:£fl*A*LJfc* 2 jfc ... 
JRfi»ttl6ttSIK7 l *2*fR6aM4*l»StE7 l 
±tER*iifc*2*JRtE8i*:#*.r«tS*nS (H 

S*****^**^^ 5 1 - 5 4 

LfcE»Sfi^fffc>*t'5o 0 4$C/^-rj:5 
fc, mi 3©*lt«lfc«6**#»l««)«*«D + C/ 

j(? B/A/B/cr-*ia-r8w^^r-#5 0 

[0 0 6 7 ] B4fc«-*-J:5fc, Jt««fc«a*»#* 
Soi&&±#£>fit£g«tl £ t*C, TO:|13^ 

ttro.79fc^5«r**»fen*:. mi 3«>J«[«lfc« 

^ ^ftr^g^m 1 o 35SMfc« 5 *ig#8g * 
[0 0 6 8] cco«t 5^i«^5*i 3 0^»IW? 

4(7 [0 0 6 9 ] 

fc fc J: 9 - k #V* 5^#ff8S^ 

[0 0 7 0 ] £ fefc, ftfRft&^aMSffifcW 

[0 0 7 1 ] Sbfc, ttJRffiaSrHWra*** 
5^ c^^*0 3Sk!Ra**:fil±S*. »9»**:lRlJi$^5 
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[Ell] *«^03ltt(D}gJB^»10**W^ff5*i» 
[0 21 *»Mo*l|[©»«oj|Ilo*lfc«tc«64 £ * 

[04] *«*o**(Z>»JB<o#|8Jfe«^ffi6**, « 

[0 5] #*W©**^»tt©Jl2«>*lfcW^4(S*» 
[0 6] #«KO*llS«)»««>JS3 0jmWK:«*** 
[0 7] **«03t»(7>»}fi(75S5 5 0SlftW{C«5*i» 
[0 8] **W^>ll«^JB^*6 036aWlc:«S^» 

[0 9] *^fl^SI^fI^f 7 (DSWl^^M 
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[010] *««<D|l*(D»1»(DjR8 0j8liW^«5* 
[011] *«*^j«S^«(D»9^Sg»«{w«5* 

*# g§ o ®t® «a a *> « p 

1,11 t-hv'V^ 
2 

3 ^« y - kk» 

4 1 mi K^fi*tt#feES« 

4 2 *3««fittttlMHEtt 

5 1-58 ***** 

501 

5 0 2 ^j/v'^v'a^i 

6 1-64 KSES8S 

7 1 f 2^fiftt«IS 

8 S2*M 

9 ftmw 

1 0 ftttftWH* 

i o i &m&m&mmtt 

lio tf/uHMS 

i i i 



[01] 



[02] 



501^ 51502 ^61 J2^7L8^2 53 5Q2^6^54 50IJj 



71 




1 t-hv>* 



**** 



4i 

51-54 

501 _ 

502 Ayy^-V3>lS 
71 «2«»fi»1UU»C 



'51(52~S4) 



51(52-54) 

501 gffi 

502 Ayy<»*>3>R 
61 

71 «2Mftfi»tt«WHK 

ioi «ttneai&s»tt 



[03] 



501 59 A 502^ 6159B 









/ 





[04] 
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Xli 


* ft 


8 * 


m & 








>±J*fflK 




D + C/B/A 


Al/AIN/Al 






if a*) 


SIMM 1 


n j. r / n / a / It if* 


Ai/AIN/Al 








mm2 


D + C/B/A/B/A/B/C 


AUAIN/Al 




53 » 


0.96 




D + C/B/A+B/C 


Al/AIN/Al 




E & 


0.74 




D-tC/B/A + B +A/B/C 


Al/AIN/A! 




S « 


0.95 




D + C/B/A + B+A/B/C 


AMAIN/ At 


•>'j3-> 




0.94 




D + C/B/A/B/C 


AVAWfAI 






0.70 


mm 7 


D + C/B/A/B/C + D 


Al/AWfAl 






0.61 


mm 8 


D + C/B/A/B 


AUAW/AI 






0.83 


Stem 9 


D + C/B/A/B/C 


Al/AlNfAl 






0,72 




D + C/B/A/B/C 


Cu/AIN/Cu 






0.71 




D + C/B/A/B/C 


Al/AIN/Al 






0.74 




D + C/B/A/B/C 


AllAW/Al 






0.75 




D + C/B/A/B/C 


Al/AIN/Al 






0.79 



[15] [16] 




[17] 




9 »■$ 

10 & wm 



41 m i sft£$t§:&&3ffi 

42 »3iMftfi«ffiMiW 

501,503 MB 

$02,504 a >m 

61-64 

no xjumrnW 
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/ 501^502 ) 61 f 2™/ 8^ 5\/f^ 
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^P 



2 KittfME 

p *a<* 



« * 1 SSM^ttfeSStii 
502 ;^^->g>I 



[ll 0] 



502. 51 502, <tt,52 7L 62^ S3J02, 6L54 501JL 




1 fc-h*>V* 

2 nw 



4i an Bftfi»ttfes»K 

5« 
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ill] 
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41 Mifitt6»ttlKMtt 
soi Hfil 

7i «2fti»e»tti&»a«! 



7oy h^<— ^<7>fft£ 

(72)*B# *SF ft* (72)^«* ®* *M 
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